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Abstract
BACKGROUND: Urethroplasty techniques generally can be divided into two methods, the flap method (Mathieu and 
Onlay Flap) and no flap with tubularized incised plate (TIP) urethroplasty method. Complications are common after 
urethral reconstructioninclude urethrocutaneous fistulae and cosmetic appearance, which is usually measured by 
Hypospadias Objective Penile Evaluation (HOPE) scoring system. 
AIM: The aim of this study was to determine whether there are differences in the outcome of flap method compare 
to TIP method in distal hypospadias patients who underwent urethroplasty.
PATIENTS AND METHOD: The subjects of this study were patients with distal hypospadias who underwent 
urethroplasty in Sanglah General Hospital from September 2017 to December 2017. Thirty-six samples were 
selected by consecutive sampling.
RESULTS: The results showed a significant difference in the incidence of meatal stenosis (p = 0.05) and urinary 
stream disturbances(p = 0.05) between two methods. No significant differences were found in the incidence of 
urethrocutaneous fistulae (p = 0.500) and the unsatisfactory HOPE score (p = 0.169).
CONCLUSION: This research showed that meatal stenosis andthe maximum urinary stream were better in flap 
method compared to TIP method in distal hypospadias patients underwent urethroplasty.
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Introduction
Hypospadias is congenital abnormalities due 
to the failure of union of the urethral plate which results 
in abnormalities of the location of the external urethral 
meatus in male newborn. Its location varies along the 
ventral portion of the penis or in the perineum. The 
incidence of hypospadias is about 3.8 out of 1000 male 
live births [1], [2], [3], [4], [5]. Glanular hypospadias is 
the most common type of hypospadias reported. In our 
hospital, the most frequent type is penoscrotal (37.9%) [6].
The purpose of urethroplasty or hypospadias 
correction is to achieve normal function and good 
appearance of the penis [5], [7]. The urethroplasty 
techniques are generally divided into two methods, the 
flap method (including Mathieu and flap onlay method) 
and method that does not use a flap such as tubularized 
plateu urethroplasty tubularized incised plate (TIP) 
method [4], [7], [8], [9], [10].
The most common complication occurs 
after Mathieu and TIP technique for urethroplasty are 
urethrocutaneous fistulae and meatal stenosis, which 
were reported at around 45% [1], [5], [6], [11], [12], [13]. 
In addition, a complication can also occur including 
maximum urinary stream disruption and bad cosmetic 
appearance [8], [13], [14], [15], [16]. The cosmetic 
appearance of post-operative urethral reconstruction 
can be measured by a scoring system. The most used 
instrument for that objective was the Hypospadias 
Objective Penile Evaluation (HOPE) score [2], [6], [9].
The aim of this study was to compare the results 
of urethral reconstruction surgery using flap (Mathieu 
and Onlay) and without flap (TIP) method regarding 
functionality variables, including urethrocutaneous 
fistulae, meatal stenosis, maximum urinary stream, and 
the cosmetic aspect using HOPE scores.
Materials and Methods
This is a cross-sectional study conducted at 
Sanglah Hospital from September 2017 to December 
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2017 using secondary data from medical records of the 
patients underwent urethroplasty for hypospadias repair. 
The inclusion criteria include all distal hypospadias 
patients underwent urethroplasty aged 1–20 years 
old at Sanglah General Hospital during the mentioned 
period. Those with incomplete medical records and 
refused to participate in this study were excluded from 
the study.
The subjects were categorized as those 
underwent flap method and those underwent TIP 
method. TIP method surgery procedure can be roughly 
explained as first a longitudinal incision is made in 
the midline of the urethral plate then urethral plate is 
polarized over the 8 Fr catheter of the incised urethral 
plate, finally the glans of the penis glued in two layers, 
excessive skin is excised, and the catheter position 
is secured. A total of 18 subjects were enrolled to 
each group. Maximum urine emission (Qmax) is the 
maximum emission value based on age obtained 
based on the average urine emission value (Qavg) x 
constant (2.07). It is called normal if Qmax is 10 ml/s. 
A HOPE score was used as an instrument to assess 
the cosmetic aspect of the patient. It consists of the 
meatus position, meatus shape, glans shape, penile 
skin shape, and penile axis including penile torsion and 
(if observable erection) penile arch [2]. Penile cosmetic 
appearance is defined satisfying if the total score on 
HOPE questionnaire is greater than 45. HOPE score 
is evaluated by consultant urology specialist. The 
obtained data are presented in the narratives and 
tables and were analyzed using SPSS 21.0 software. 
A p < 0.05 was considered statistically significant. 
The study protocol was approved by the Committee 
of Ethical Research of Udayana University/Sanglah 
General Hospital.
Results
One hundred and sixty-one hypospadias 
patients underwent urethral reconstruction from 
January 2010 to September 2017 at Sanglah Hospital. 
Of these 161 patients, 54 patients met the inclusion 
criteria and 36 samples were taken consecutively. 
Sample characteristics shown in Table 1.
Table 1: The subjects’ characteristics
Characteristics Urethroplasty method
TIP (n = 18) (%) Flap (n = 18) (%)
Age (years)
Mean ± SD 5.67 ± 3.11 4.44 ± 1.46
Complications
Urethrocutaneous fistulas, n (%) 2 (11.1) 1 (5.6)
Meatal stenosis, n (%) 8 (44.4) 0 (0.0)
Abnormal maximum urinary stream, n (%) 9 (50.0) 0 (0.0)
Unsatisfactory HOPE score, n (%) 4 (22.2) 1 (5.6)
TIP: Tubularized incised plate; SD: Standard deviation; HOPE: Hypospadias objective penile evaluation 
score.
The comparison of complications between 
the TIP urethroplasty surgery method and the flap 
method shown in Table 2. The incidence of meatal 
stenosis and maximum urinary stream found to be 
statistically significance between two groups. However, 
the incidence of urethrocutaneous fistulae and the 
unsatisfied HOPE score was not statistically significance 
between those two groups.
Table 2: Complications observed based on the urethroplasty 
method
Variables Observed complications RP 95%CI p-valuea
Present (%) Absent (%)
Urethrocutaneous fistulas 2.00 0.199-20.146 0.5
TIP 2 (11.1) 16 (88.9)
Flap 1 (5.6) 17 (94.4)
Flap stenosis N/A N/A 0.001
TIP 8 (44.4) 10 (55.6)
Flap 0 (0.0) 18 (100.0)
Maximum urinary stream disruption N/A N/A 0.001
TIP 9 (50.0) 9 (50.0)
Flap 0 (100.0) 0 (100.0)
Satisfactory HOPE score 4.00 0.494-32.393 0.169
TIP 4 (22.2) 14 (77.8)
Flap 1 (5.6) 17 (94.4)
aChi-square test. RP: Ratio prevalence; CI: Confidence interval; TIP: Tubularized incised plate;  
HOPE: Hypospadias objective penile evaluation score.
Discussion
In this study, we found that the relationship 
between urethrocutaneous fistulae based on the 
urethroplasty method was not in line with other 
studies. Braga et al. [13] and Bae et al. [8] reported 
that urethrocutaneous fistula in post-urethroplasty 
TIP surgery patients was significantly lower 
compared to post-urethroplasty flap patients. There 
are several factors that can affect the occurrence 
of urethrocutaneous fistula, including surgical 
techniques, patient age, presence or absence of 
surgical wound infections, and surgeon’s preference 
and experience.
Snodgrass, who introduces the TIP technique, 
recommended the closure of neourethra using a two-
layer tunica vaginalis flap to overcome urethrocutaneous 
fistulae. This is because by using one dartos flap, the 
urethrocutaneous fistulae can pass through the edge 
of the surgical wound. The urethrocutaneous fistula 
thus can go through a small perforation which can be 
caused by dissection during surgery, ischemic tissue, 
or infection. The insignificant difference regarding 
urethrocutaneous fistulae between two groups in this 
study can be due to high experience of a single surgeon 
performing this procedure [9], [13], [16], [17].
In this study, the incidence of meatal stenosis 
based on the urethroplasty method was similar with 
other studies. This could be related to the suture of the 
urethroplasty technique, which the flap method is more 
tension-free than the TIP method. Moreover, the meatal 
stenosis could be related to the TIP surgery technique 
that makes the external urethral meatus somewhat too 
distal. Furthermore, meatal stenosis can be caused 
by the formation of scar tissue along the surgical 
wound [1], [7], [8], [9], [13], [16], [18], [19].
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The results of this study showed that the 
relationship between normal maximum urinary streams 
based on the urethroplasty method is similar with the 
research conducted by Bae et al. [8] which claimed that 
maximum urinary stream disruption in post-urethroplasty 
TIP patients is greater, compared with patients with post-
urethroplasty flap surgery. This is caused by several things 
such as pre-operative conditions. Wide urethral plate 
and deep urethral groove are found in TIP urethroplasty 
patients, so that the risk of scarring may directly lead 
to worse obstruction. In principle, the flap urethroplasty 
surgery is an urethroplasty technique that using a more 
minimal incision and with a shorter duration of surgery 
than TIP urethroplasty surgery. As a result, it can directly 
reduce the incidence of complications including the form 
of maximum urinary stream disruption [8], [19].
The relationship between the incidences of 
HOPE scores based on the urethroplasty method 
was not in line with other studies. Previous studies 
showed that the number of unsatisfied HOPE scores 
in post-urethroplasty TIP patients is higher significantly 
compared to that in the post-urethroplasty flap patients. 
This could be due to the fact that flap urethroplasty 
surgery is an urethroplasty technique using more 
minimal incision than TIP urethroplasty technique. In 
this study, the insignificant difference can be caused by 
high experience single surgeon [9], [13], [16], [17].
Conclusion 
The incidence of meatal stenosis and the 
maximum urinary stream is significantly better in flap 
group than the TIP group. However, the incidence of 
urethrocutaneous fistulae, as well as unsatisfied HOPE 
scores, was not significantly different between the two 
groups.
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